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(54) WHOLLY AROMATIC POLYESTER AND POLYESTER RESIN COMPOSITION 



(57) There is provided a wholly aromatte polyester 
which has excellent heat resistance and can be pro- 
duced by an ordinary polymerizer and melt-molded with 
ease. That is, a wholly aromatic polyester which con- 
tains, as essential constituents, the constitutional unit 
represented by the following general formula (I) in an 
amount of 40 to 75 mo!%, the constitutional unit repre- 
sented by the following general formula (II) in an amount 
of 8.5 to 30 mol%, the constitutional unit represented by 
the following general fonmula (Ml) in an amount of 8.5 to 
30 mol% and the constitutional unit represented by the 
following general fomiula (IV) in an amount of 0.1 to 8 
mol% based on the total of all constitutional units and 
which exhibits optical anisotropy in a molten state. 
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wherein Ar^ Is 2,6-naphthalene; Arj is at least one se- 
lected from 1 ,2-phenylene, 1 ,3-phenylene and 1 ,4-phe- 
nylene; Ar3 Is at least one selected from 1 ,3-phenylene, 
1 ,4-phenylene and the residue of a compound having 
at least two phenylene groups connected with each oth- 
er at the para position; and Ar4 is 1 ,4-phenylene. 
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Description 

Field to which the Invention Belongs: 

[0001] The present invention relates to a wholly aromatic polyester which Is excellent In heat resistance and can be 
produced by an ordinary polymerizer and melt-molded with ease. 

Prior Art: 

[0002] A wholly aromatic polyester which Is currently on the market contains 4-hydroxybenzoic acid as a main com- 
ponent. However, since the homopolymer of 4-hydroxybenzoic acid has a higher melting point than a decomposition 
point, a variety of components must be copolymerized with 4-hydroxybenzoic acid to lower the melting point. 
[0003] A wholly aromatic polyester containing 1 ,4-phenyhlenedicart30xylic acid, 1 ,4-dihydroxybenzene, 4,4*-dihy- 
droxybiphenyl or the like as a copolymerizable component has a high melting point of not lower than 350"C, and the 
melting point is too high to melt-process the wholly aromatic polyester by an ordinary apparatus. Further, a variety of 
methods have been attempted to lower the melting point of such a wholly aromatic polyester having a high melting 
point to the temperature where the wholly aromatic polyester can be processed by an ordinary melt-processing appa- 
ratus. However, these methods have the problem that while the melting point can be lowered to some degree, me- 
chanical strength at high temperatures (temperatures lower than but close to melting point) cannot be maintained. 
[0004] To solve this problem, a copolyester containing a combination of 2-hydroxy-6-naphthoic acid, a diol component 
and a dicartoxyllc acid component is proposed in JP-A 56-10526. However, this polyester has the problem that it 
solidifies quickly at the time of cooling, whereby the polymer is liable to solidify at the outlet of a polymerizer Further, 
a copolyester containing a combination of 2-hydroxy-6-naphthoic acid, 4-hydroxybenzote acid, a diol component and 
a dicariboxylic acid component is proposed in JP-A 55-144024. However, this polyester has problems in relation to 
heat resistance and melt-processability. 

[0005] Heat resistance and moldabillty (melt-processability) are in a relationship of antimony. The higher the heat 
resistance of a polymer is, the higher molding temperature is required. Therefore, the degradation of the polymer is 
significant at the time of molding, thereby causing such problems as the fomnation of blisters in a molded article by the 
gas produced by the decomposition of the polymer (deformation by blistering), a deterioration in the color of a molded 
article (formation of streaks) and the susceptibility of a molded article to corrosion due to the gas components produced 
by a molding machine. A wholly aromatic polyester having high heat resistance and moldabillty In good balance is not 
yet provided at the present time. ^ 

Disclosure of the Invention 

[0006] The present inventors have made intensive studies to solve the above problems and to provide a wholly 
aromatic polyester which not only has excellent heat resistance but also can be melt-processed easily at low temper- 
atures. As a result, they have found that it is effective for achieving the above objects to combine a 2-hydroxy-6-naph- 
thoic acid unit and a 4-hydroxybenzoic acid unit in a specific limited ratio. The present invention has been completed 
by this finding. 

[0007] That is, the present invention is a wholly aromatic polyester wh ich exhibits optical anisotropy In a molten state 
and which contains, as essential constituents, the constitutional unit (I) in an amount of 40 to 75 mol%. the constitutional 
unit (II) in an amount of 8.5 to 30 mol%, the constitutional unit (111) in an amount of 8.5 to 30 mol% and the constitutional 
unit (IV) in an amount of 0.1 to 8 mol% based on the total of all constitutional units, the constitutional units (I) to (IV) 
being represented by the following fonnulas: 
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wherein Ar^ Is 2,6-naphthalene; Arg Is at least one selected from the group consisting of 1 ,2-phenylene, 1 ,3-phenylene 
and 1 ,4-phenylene; Ars is at least one selected from the group consisting of 1 ,3-phenylene, 1 ,4-phenylene and the 
20 residue of a compound having at least ^vo phenylene groups connected with each other at the para position; and Ar4 
Is 1 ,4-phenylene. 

Detailed Description of the Invention: 

25 [0008] To obtain the above constitutional units (I) to (IV), a variety of ordinary ester-fomriing compounds are used, A 
description will be given to the compounds required as raw materials for forming the wholly aromatic polyester consti- 
tuting the present Invention hereinafter. 

[0009] The constitutional unit (1) is obtained from 2-hydroxy-6-naphthoic acid. 

[0010] The constitutional unit (II) is a dicarboxylic acid unit, and Ara is selected from 1 .2-phenyiene, 1 ,3-phenylene 
30 and 1 ,4-phenylene. The constitutional unit (II) is preferably obtained from terephthalic acid from the viewpoint of heat 

resistance. 

[0011] The constitutional unit (III) is a diol unit. As the compound used as its raw material, hydroquinone, dlhydroxy- 
biphenyl or the like is used. Dihydroxybiphenyl, particularly 4,4'-dihydroxybiphenyl, is preferred from the viewpoint of 
heat resistance. 

35 [0012] Further, the constitutional unit (17) Is obtained from 4-hydroxybenzoic acid. 

[0013] In the present invention, the wholly aromatic polyester must contain the above constitutional unit (i) in an 
amount of 40 to 75 moi% (preferably 40 to 60 mol%, more preferably 46 to 60 moi%), the above constitutional unit (II) 
in an amount of 8.5 to 30 mol% (preferably 1 7.5 to 30 mol%), the above constitutional unit (III) in an amount of 8.5 to 
30 mol% (preferably 17.5 to 30 mol%) and the above constitutional unit (IV) in an amount of 0.1 to 8 mol% (preferably 

40 1 to 6 mol%) based on the total of all constitutional units. 

[0014] As described above, a copolyester containing the constitutional unit (I) in an amount of 10 to 90 mol%, the 
constitutional unit (II) in an amount of 5 to 45 mol% and the constitutional unit (III) in an amount of 5 to 45 moi% is 
proposed in JPtA 56-1 0626. This polyester has the problem that it solidifies quicldy at the time of cooling, whereby the 
polymer is liable to solidify at the outlet of a polymerizer. To sohfe this problem so as to slow down the solidification of 

^ the polyester at the time of cooling and make the discharge of the polymer from the polymerizer possible, the present 
invention has incorporated 0.1 to 8 mol% of the constitutional unit (iV) into the polyester and controlled the proportions 
of the constitutional units (I) to (111) to the above ranges. 

[0015] In addition, a copolyester containing the constitutional unit (I) In an amount of 20 to 40 mol%, the constitutional 
unit (II) in an amount of 6 to 30 mol%, the constitutional unit (III) in an amount of 6 to 30 mol% and the constitutional 
50 unit (IV) in an amount of 1 0 to 50 mol% Is proposed in JP-A 55-1 44024. This copolyester has the problems that it has 
low heat resistance since the proportion of the constitutional unit (I) is small and the proportion of the constitutional 
unit (IV) is large and that the polymer is liable to solidify at the outlet of a polymerizer since the proportion of the 
constitutional unit (I) Is small. 

[0016] Under the circumstances, in the present invention, the above problems can be solved and a wholly aromatte 
55 polyester which is excellent in heat resistance, productivity and moldabillty can be obtained by maintaining the propor- 
tions of the constitutional units (I) to (IV) within the above ranges, particularly, by maintaining the ratio (l)/(IV) of the 
constitutional unit (I) to the constitutional unit (IV) within a range of 5 to 750 (preferably 6 to 150), in order to slow down 
the solidification of the polymer at the time of cooling moderately, to make the discharge of the polymer from the 
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polymerizer possible and to optimize the crystallization of the polymer so as to improve heat resistance. 
[001 7] The wholly aromatic polyester of the present invention is polymerized by using a direct poiymerization process 
or an ester exchange process. In the polymerization, a melt polymerization process, a solution polymerization process, 
a slun7 polymerization process, a solid-phase polymerization process or the like is used. 

[0018] in the present invention, an acylation agent for polymerization monomers and monomers having activated 
tenmrnals as acid chloride derivatives are used in the polymerization, illustrative examples of the acylation agent include 
acid anhydrides such as acetic anhydride. 

[0019] A variety of catalysts cpn be used in these polymerizations. Representative examples of the catalysts include 
dialkyl tin oxides, diaryl tin oxides, titanium dioxide, alkoxy titanium silrcates, titanium alcoholates, alkali metal salts 
and alkaline earth metal salts of carboxylic acids, and Lewis acid such as BF3. The catalyst is used in an amount of 
generally about 0.001 to 1 % by weight, particulariy preferably about 0.003 to 0.2% by weight, based on the total weight 
of monomers. 

[0020] When solution polymerization or slurry polymerization is carried out, a liquid paraffin, a synthetic oil having 
high heat resistance, an inert mineral oil or the like can be used as a solvent. 

[0021] The reaction conditions*are a reaction temperature of 200 to 380*'C and a final pressure to reach of 0.1 to 
760 Torr (or 13 to 101 ,080 Pa). Particularly, in the melt reaction, the reaction temperature is 260 to 380'C, preferably 
300 to 360*'C. and the final pressure to reach is 1 to 100 Torr (or 133 to 13,300 Pa), preferably 1 to 50 Torr (or 133 to 
6,670 Pa). 

[0022] The reaction can be earned out by charging all the compounds as raw materials, an acylation agent and a 
catalyst into the same reactor and then initiating the reaction (one-step method) or by acylating the hydroxy! groups 
of the monomers (I), (III) and (IV) as raw materials with an acylation agent and then allowing the acylated hydroxy! 
groups of the monomers (I), (III) and (IV) to react with the carboxyl group of the monomer (!l) (two-step method). 
[0023] Melt polymerization is carried out by initiating a reduction of pressure after the inside of the reaction system 
reaches a predetennined temperature and reducing the pressure to a predetermined pressure. After the torque of an 
agitator reaches a predetermined value, an inert gas is introduced to increase the reduced pressure to a high pressure 
via nomnal pressure, and then a polymer is discharged from the reaction system. 

[0024] The molecular weight of the polymer produced by the above polymerization method can be increased by 
solid-phase polymerization in which the polymer is heated in an inert gas at nonnal pressure or under reduced pressure. 
The preferable conditions for the solid-phase polymerization reaction are a reaction temperature of 230 to 350"C, 
preferably 260 to SSO^'C, and a final pressure to reach of 1 0 to 760 Torr (or 1 .330 to 1 01 ,080 Pa). 
[0025] To have both thermal stability and easy processability in the present invention, being a liquid crystal polymer 
which exhibits optical anisotropy in a molten state is an essential factor. The wholly aromatic polyester comprising the 
above constitutional units (I) to (IV) may notfomri an anisotropic molten phase depending on the constituents and the 
sequence distribution in the polymer. However, the polymer according to the present invention is limited to a wholly 
aromatic polyester which exhibits opttoal anisotropy in a molten state. 

[0026] The melt anisotropy can be checked by conventional polarization spectroscopy using orthogonal polarizers. 
More specifically, the melt anisotropy is checked by melting a sample placed on the hot stage of Lincom Co., Ltd. and 
observing the sample in a nitrogen atmosphere at a magnification of 150x by use of the polarizing microscope of 
OLYMPUS OPTICAL CO., LTD. The above polymer is optically anisotropic and allows light to penneate the polymer 
when inserted between the orthogonal polarizers. When the sample is optically anisotropic, light penneates the sample 
even when the sample Is a molten, static fluid. 

[0027] As a factor of easy processability of the present invention, liquid crystallinity and a melting point (temperature 
at which liquid crystallinity is exhibited) are conceivable. It is deeply concerned with the flowability of the polymer in a 
molten state whether the polymer exhibits liquid crystallinity. It is essential for the polyester of the present invention to 
exhibit liquid crystallinity in a molten state. 

[0028] Since a nematic liquid crystalline polymer has a significant decrease in viscosity at a temperature equal to or 
higher than its melting point, it Is generally a factor of easy processability to exhibit liquid crystallinity at a temperature 
equal to or higher than the melting point. The melting point (temperature at which liquid crystallinity Is exhibited) is 
preferably as high as possible from the viewpoint of heat resistance. However, a melting point of not higher than 380**C 
Is a desirable measure in consideration of the themial degradation of the polymer at the time of melt-processing the 
polymer, the heating capacity of a molding machine and the like. 

[0029] When the polyester of the present invention has a melting point of 340 to 380'»C and a difference between its 
melting point and its softening temperature of not higher than 50''C, a liquid crystalline polymer that Is hardly softened 
unti! it reaches high temperatures and that has moldabiiity and heat resistance which are highly balanced can be 
obtained at relatively low molding temperatures. When the softening temperature is lower than the melting point by 
50°C or more, satisfactory heat resistance cannot be obtained relative to molding temperatures. 
[0030] Further, the polyester of the present invention has a melt viscosity of preferably not higher than 1 x 1 QS Pa s, 
more preferably not higher than 1 x 1 0^ Pa s, at temperatures higher than its melting point by 1 0 to 40*0 and a shear 
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rate of 1 ,000 sec^^ In general, these melt viscosities can be attained when the polyester of the present invention has 
liquid crystallinity. 

[0031] In addition, the polyester of the present Invention may contain a variety of fibrous, particulate and tabular 
inorganic and organic fillers. 

[0032] Illustrative examples of fibrous fillers Include inorganic fibrous materials such as glass fibers, asbestos fibers, 
silica fibers, silica'alumlna fibers, alumina fibers, zirconia fibers, boron nitride fibers, silicon nitride fibers, boron fibers, 
potassium titanate fibers, fibers of silicates., e.g.. wollastonite, magnesium sulfate fibers, aluminum borate fibers, and 
fibers of metals, e.g., stainless steel, aluminum, titanium, copper and brass. A particularly representative fibrous filler 
is a glass fiber. In addition, organic fibrous materials having a high melting point such as polyamides, fluorocarbon 
resins, polyester resins and acryl resins may also be used. 

[0033] Illustrative examples of particulate fillers include cartaon black, graphite, silica, quartz powders, glass beads, 
milled glass fibers, glass balloons, glass powders, silicates such as calcium silicate, aluminum silicate, kaolin, clay, 
diatomaceous earth, wollastonite. metal oxides such as Iron oxide, titanium oxide, zinc oxide, antimony trioxide, alu- 
mina, metal carbonates such as calcium carbonate and magnesium cartionate, metal sulfates such as calcium sulfate 
and barium sulfate, as well as ferrites, silkx)n carbide, silicon nitride, boron nitride and a variety of metal powders. 
[0034] Illustrative examples of tabular fillers include mica, glass flakes, talc and a variety of metal foils. 
[0035] Illustrative examples of organic fillers include synthetic fibers having heat resistance and high strength such 
as aromatic polyester fibers, liquid crystal polymer fibers, aromatic polyamides and poiyimlde fibers. 
[0036] These inorganic and organic fillers may be used solely or in combination of two or more. A combination of 
fibrous fillers and particulate or tabular fillers is a preferable combination particulariy in order for the polyester of the 
present invention to have mechanical strength, dimensional accuracy and electrical properties at the same time. The 
inorganic filler is contained In an amount of not larger than 120 parts by weight, preferably 20 to 80 parts by weight, 
based on 1 00 parts by weight of the wholly aromatic polyester 

[0037] When these fillers are used, a binder or a surface finishing agent may be used as required. 

[0038] Further, other themioplastic resin may also be added to the polyester of the present Invention as an auxiliary 

In such an amount which does not Impair the objects intended by the present invention. 

[0039] Illustrative examples of themioplastic resins used in this case include polyolefins such as polyethylene and 
polypropylene, aromatic polyesters produced from an aromatic dicarboxylic acid and a diol such as polyethylene tereph- 
thalate and polybutylene terephthalate, polyacetals (homopolymer or copolymer), polystyrene, polyvinyl chloride, 
polyamide, polycartDonate. ABS, polyphenylene oxide, polyphenylene sulfide and fluorocarit>on resins. These thermo- 
plastic resins may be used In admixture of two or more. 

Effect of the Invention: 

[0040] The wholly aromatic polyester of the present invention which comprises specific constitutional units and ex- 
hibits anisotropy in a molten state and its composition have good flowability in a molten state and excellent thennal 
stability and can be injection-molded, extruded or compression-molded into a variety of three-dimensional molded 
articles, fibers, films and the like without using a molding machine having a special structure since their moldable 
temperatures are not so high. The wholly aromatic polyester and composition thereof are particularly suitable for a 
relay switch part, a bobbin, an actuator, a noise reduction filter case or a hot fixing roller for OA equipment. 

Examples 

[0041] The present invention will be described in more detail with reference to Examples hereinafter. The present 
Invention, however, shall not be limited thereto. The measurements of physical properties in Examples were carried 
out in accordance with the following methods. 

[Melting Point] 

[0042] This was measured by the DSC manufactured by PerkinElmer, Inc. 
[Softening Temperature] 

[0043] A 1-mm-thick disk was molded from the prepared polyester by a hot press. This molded article was heated 
at a heating rate of 10«*C/mln on a hot plate under a constant load of 1 .82 MPa. The temperature at which a 1-mm- 
diameter needle under a load penetrates 5% of the thickness of the molded article was taken as a softening temperature. 
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[Heat Distortion Temperature] 

[0044] This was measured at a measurement pressure of 1 .8 MPa in accordance with IS075/A. 
[Dischargeability of Polymer] 

[0045] After the stirring torque of a polymerizer reached a predetemnlned value, nitrogen was introduced to increase 
a reduced pressure to a high pressure of 0.5 kg/cm^ via nomiai pressure, and the behavior of a polymer discharged 
from the bottom of the polymerizer was observed. 

[Melt Viscosity] 

[0046] This was measured by Caplrograph of Toyo Seiki Selsaku-Sho, Ltd. using an orifice having an internal diam- 
eter of 1 mm and a length of 20 mm at the measurement temperatures shown in Table 1 and a shear rate of 1 ,000 sec-^ . 

Example 1 

[0047] The following monomers as raw materials, metal catalyst and acylation agent were charged Into a polymerizer 
equipped with an agitator, a reflux column, an inlet for introducing nitrogen and a decompression/discharge line, and 
the inside of the polymerizer was then substituted by nitrogen. 

(i) 166 g (48 moi%) of 2-hydroxy-6-naphtholc acid (HNA) 

(II) 76 g (25 moi%) of terephthailc acid (TA) 

(ill) 86 g (25 moi%) of 4,4'-dihydrDxybiphenyl (BP) 

(IV) 5 g (2 mol%) of 4-hydroxybenzok: acid (HBA) 

22.5 mg of potassium acetate catalyst 

191 g of acetic anhydride 

[0048] After the raw materials were charged into the polymerizer, the temperature of the reaction system was in- 
creased to 1 40'C and the contents of the polymerizer were allowed to react at 1 40*C for 1 hour. Thereafter, the tem- 
perature of the reaction system was further increased to 360*0 in 5.5 hours. Then, the Internal pressure of the polym- 
erizer was reduced to 5 Torr (or 667 Pa) in 30 minutes, and melt polymerization was carried out while acetic acid, 
excessive acetic anhydride and other low-boiling-point components were distilled out. After the stirring torque of the 
polymerizer reached a predetermined value, nitrogen was introduced to increase a reduced pressure to a high pressure 
via normal pressure. The polymer was discharged from tl-e bottom of the polymerizer, and the strands were pelletized. 
[0049] The obtained pellets were heat-treated under a current of nitrogen at 300°C for 8 hours. The pellets had a 
melting point of 352''C and a softening temperature of 320"C. and the difference between the melting point and the 
softening temperature was as sm^ll as 32°C. 

[0050] Further, 66.7 parts by weight of milled glass fibers (PFB1 01 . product of Nitto Bosekl Co., Ltd.) was mixed into 
100 parts by weight of the pellets by a twin screw extruder to obtain a wholly aromatic polyester composition in the 
fomri of pellets. After this wholly aromatic polyester composition was dried at 140*C for 3 hours, it was injection-molded 
at a cylinder temperature of 370*'C by an injection molding machine (J75EP. product of Nikko K.K.). The composition 
exhibited good moldability. The obtained test piece had a heat distortion temperature of 298*»C and exhibited good 
heat resistance. 

Example 2 

[0051] A polymer was obtained in the same manner as in Example 1 except that the amounts of the raw materials 
were changed as follows. 

(I) 186 g (54 mol%) of 2-hydroxy-6-naphthoic acid 

(II) 68 g (22.5 mol%) of terephthailc acid 

(III) 77 g (22.5 mol%) of 4.4'-dlhydroxybiphenyl 
(iV) 3 g (1 moi%) of 4-hydroxybenzoic acid 
22.5 mg of potassium acetate catalyst 

190 g of acetic anhydride 
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Example 3 



[0052] A polymer was obtained In the same manner as In Example 1 except that the amounts of the raw materials 
were changed as follows. 



(I) 140 g (40 mol%) of 2-hydroxy-6-naphtholc acid 

(II) 83 g (27 mol%) of terephthallc acid 

(III) 94 g (27 mol%) of 4,4'-dihydroxyblphenyl 

(IV) 5 g (6 mol%) of 4-hydroxybenzoic acid 
22.5 mg of potassium acetate catalyst 

1 94 g of acetic anhydride 



Comparative Example 1 



[0053] A polymer was obtained in the same manner as in Example 1 except that the amounts of the raw materials 
were changed as follows. 



(I) 1 7 g (4 mol%) of 2-hydroxy-6-naphthoic acid 

(II) 66 g (18 mol%) of terephthallc acid 

(III) 74 g (18 mol%) of 4,4'-dihydroxybiphenyl 

(IV) 183 g (60 mol%) of 4-hydroxybenzoic acid 
45 mg of potassium acetate catalyst 

230 g of acetic anhydride 



Comparative Example 2 



[0054] A polymer was obtained in the same manner as In Example 1 except that the amounts of the raw materials 
were changed as follows. 



(I) 126 g (35 moi%) of 2-hydroxy-6-naphtholc acfd 

(II) 80 g (25 mol%) of terephthallc acid 

(ill) 89 g (25 mol%) of 4,4'-dihydroxybiphenyl 
(IV) 40 g (15 mol%) of 4-hydroxybenzoic acid 
22.5 mg of potassium acetate catalyst 
199 g of acetic anhydride 



Comparative Example 3 

[0055] A polymer was obtained in the same manner as In Example 1 except that the amounts of the raw materials 
were changed as follows. 



(I) 178 g (50 mol%) of 2-hydroxy-6-naphthoic acid 

(II) 55 g (17.5 mol%) of terephthallc acid 

(III) 62 g (17.5 mol%) of 4,4'-dihydroxybiphenyl 

(IV) 39 g (15 mol%) of 4-hydroxybenzote acid 
22.5 mg of potassium acetate catalyst 

197 g of acetic anhydride 

Comparative Example 4 



[0056] A polymer was obtained in the same manner as in Example 1 except that the amounts of the raw materials 
were changed as follows. 



(I) 124 g (35 mol%) of 2-hydroxy-6-naphtholc acid 

(II) 89 g (28.5 mol%) of terephthalic acid 

(III) 100 g (28.5 mol%) of 4,4'-dlhydroxybiphenyl 

(IV) 21 g (8 moi%) of 4-hydroxybenzolc acid 
22.5 mg of potassium acetate catalyst 



EP1 319 678 A1 



1 96 g of acetic anhydride 



Comparative Example 5 



[0057] A polymer was obtained in the same manner as in Example 1 except that the amounts of the raw materials 
were changed as follows. 



(I) 74 g (20 mol%) of 2-hydroxy-6-naphthoic acid 

(II) 98 g (30 mol%) of terephthalic acid 

(III) 110 g (30 mol%) of 4.4'-dihydroxyblphenyl 

(IV) 54 g (20 mol%) of 4-hydroxybenzoic acid 
22.5 mg of potassium acetate catalyst 

204 g of acetic anhydride 



Comparative Example 6 



[0058] A polymer was obtained In the same manner as in Example 1 except that the amounts of the raw materials 
were changed as follows. 



(I) 270 g (80 mol%) of 2-hydroxy-6-naphtholc acid 

(II) 27 g (9 mol%) of terephthalic acid 

(lit) 30 g (9 moi%) of 4.4'-dihydroxybiphenyl 
(IV) 5 g (2 mol%) of 4-hydroxybenzoic acid 
22.5 mg of potassium acetate catalyst 
187 g of acetic anhydride 



Comparative Example 7 



[0059] A polymer was obtained in the same manner as in Example 1 except that the following raw materials were 
used. 



(I) 172 g (50 mol%) of 2-hydroxy-6-naphtholc acid 

(II) 76 g (25 mol%) of terephthalic acid 

(III) 85 g (25 mol%) of 4,4'-dihydroxyblphenyi 
22.5 mg of potassium acetate catalyst 

1 90 g of acetic anhydride 
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Claims 

1, A wholly aromatic polyester which exhibits optical anisotropy in a molten state and which comprises, as essential 
constituents, the constitutional unit (1) in an amount of 40 to 75 mol%, the constitutional unit (II) in an amount of 
8.5 to 30 mol%, the constitutional unit (III) in an amount of 8.5 to 30 mol% and the constitutional unit (IV) In an 
amount of 0.1 to 8 mol% based on the total of all constitutlonal units, the constitutional units (1) to (IV) being 
represented by the following fomiulas: 



0 

I 

( I ) -O-Ar.-C- 

0 0 

1 I 

(ID -C-Ara-C- 

(III) -O-Ars-O- 



0 

(IV) -0-Af4-C- 



wherein Ar^ is 2,6-naphthalene; Ar2 is at least one selected from the group consisting of 1 ,2-phenylene, 1 ,3-phe- 
nylene and 1 ,4-phenylene; Arg Is at least one selected from the group consisting of 1 ,3-phenylene, 1 ,4-phenylene 
and the residue of a compound having at least two phenylene groups connected with each other at the para 
position; and Ar^ is 1 ,4-phenylene. 

2. The polyester of claim 1 , which contains the constitutional unit (I) in an amount of 40 to 60 mol%, the constitutional 
unit (II) in an amount of 17.5 to 30 mol%, the constitutional unit (III) In an amount of 17.5 to 30 mol% and the 
constitutional unit (IV) in an amount of 1 to 6 mol% based on the total of all constitutional units. 

3. The polyester of claim 1 , wherein the ratio (l)/(iV) of the constitutional unit (I) to the constitutional unit (IV) is 6 to 150. 

4. The polyester of claim 1 , which has a melt viscosity of not higher than 1 x 1 0^ Pa s at temperatures higher than 
its melting point by 1 0 to 40**C and a shear rate of 1 ,000 sec-''. 

5. The polyester of claim 1 , which has a melting point of 340 to 380*'C and a difference between its melting point and 
its softening temperature of not higher than SO^'C. 

6. A polyester resin composition obtained by adding an inorganic or organic filler in an amount of not larger than 120 
parts by weight to 1 00 parts by weight of the wholly aromatic polyester of claim 1 . 

7. A polyester article molded from the wholly aromatic polyester of claim 1 or the polyester resin composition of daim 6, 

8. The article of claim 7, which is a relay switch part, a bobbin, an actuator, a noise reduction filter case or a hot fixing 
roller for OA equipment. 



3 



10 



EP1 319 678 A1 



ByrERNATIONAL SEARCHBT MJPORT 



International application No. 

PCT/JPOl/08056 



A. CLASSIFICATION OF SUBJECT MATlHEt 

Int.Cl^ C08G63/60, C08J5/00, C08L67/00 



According to Intemalioiial Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SBARCHED 



Minimum docunijeatation seaichfid (classification system followed by classification symbob) 
int . Cl' C08G63/00-63/91 



Docimtentatum seaxdied other fiian minimum documentation to the extent that such documents are inchidcd in the fields scscdied 
Jitsuyo flhtnan Kbho 1926-2001 Tbroku Jltisuyo Shlzian Rbho 1994-2001 

Koikai Jitsuyo Shixian Kbho 1971-2001 Jitsuyo Shlnan Ibrolcu Kbho 1996-2001 



Electranio data base ooosnlted dotihg the inteaiational search (name of data base and, wbcrc pxacticable, seaacb 



used) 



C DOCUMENTS CONSIDBRBD TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where apptupnsUCt of the relevant pym^grff 



Retevant todaim No. 



BP 426481 A2 (Polyplastica Co., Ltd.), 
08 May, 1991 (00.05.91), 

page 6, lines 18 to 24; page 11, lines 6 to 47; page 12/ 

lines 1 to 6 

& JP 3-146518 A 

page 1, lower left column, line 6 to page 1, lower right 
column, 12^** line from the hottota,- page 2, upper left 
column, lines 5 to 8; page 5, lower right column, lines 
14 to 20 
& US 5086158 A 



1-8 



n Fntther documents aie listed in the oomiinialioa of Box C Q See patent family annex. 



Special categories of cited 
documenl ddSning 



1 stale of the ait wfaicfa is not 



coosideBed to be of parfioular lelevaiioa 
eariier dociinieui but published on or after flw intenutional filing 
date 

document whidb may tinow doubts on piori^ claiinCs} or whicfa is 
cited to establish the publication date of another citaUon or other 
qpecial reason (as specifietO 

doernnent nferrtng to aa oial dicelosisc; us^ exhibftiaa or otber 



document published prior to the intemedonal filing date but later 
than Q» priority data clflhned 



"T later document puiUlshed after thaiuteniBtioaalfiUag date or 
priorify date and not In conflict wKh the applicatioobot died to 
undentaid the priadidB or Iheaiy nnderiyiag tiw hwemlon 

"X" document ofparacularrelevanca; the claimed htvexition cannot bo 
GOnsidBRd novel or cannot be consideted to bvolve an inventive 
step vyhen the docoment is taken aliMie 

*V document ofpaiticulaj- relevance; the claimed faiventton cannot be 
conaidexed to involve an inventh^ step when the document Is 
combined with one or more other sttfih docomenlSk audi 
combbaiian being obvious to a person skilled in the ait 

"&* dorament iDcmber of the sa 



Date of the actual con^letion of the international search 
10 December, 2001 (10.12.01) 



Date of mailing of the intttnational seaidi report 
18 December, 2001 (18.12.01) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Authorized ofificer 



Telcplione No. 



Forni PCT/rSA/210 (second sheet) (July 1992) 



11 



